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Abstract . (Basic) : EP 740331 A . ■ • 

Cleaning of a semiconductor wafer comprises: a) placxng Ixquid m a 
bath (22), where a gas-liquid interface (46) is defined at the surface 
of the liquid; b) placing the semiconductor wafer (W) in the bath so 
that it is orientated in an upright position with at least part of the 
wafer being below the liquid surface; c) directing sonic energy through 
the liquid; d) varying i) the position of the semiconductor wafer 
and/or ii) the level of liquid in the bath w.r.t. the semiconductor 
wafer, so that the entire surface of the wafer passes through the 
gas-liquid interface; and e) repeating the previous steps a number of 
times. Also claimed is an apparatus for processing semiconductor 
wafers . 

USE - Used for cleaning semiconductor wafers produced from a 
crystal ingot, esp. between the lapping step and the etching step. 

ADVANTAGE - The method provides a uniform cleaning method and 
appts. which minimises the cleaning time and minimises the length of 
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time that the wafers are exposed to ultrasonic energy 
Dwg.2/6 ' 
Abstract (Equivalent) : US 5626159 A 

Equipment for cleaning a semiconductor wafer comprising- a tank 
adapted to contain a liquid, the liquid having an upper surface ^nd 
means for directing sonic energy through liquid con^KLd in th; tafk- 

t"" "^^^ semiconductor wafer in a position wSin 

le^.^ ^ °^ '^^^ semiconductor wafer be i^g about 

level with the surface of liquid contained in the tank; and a 

" th^wlf"? h"S:; to ^^"^^-^^^'^ -9-9ing the semiconductor wafer 
wafer in th^ ^llt f /""P^^t a rotating motion to the semiconductor 
wafer in the tank and to impart a reciprocating motion to the 
semiconductor wafer so that the central region of the wafer repeatedlv 
passes through the surface of the liquid repeatedly 

Dwg.2/6 

US 5593505 A 

A method of cleaning a semiconductor wafer comprising the steps of ■ 

?ie ii^id''-." ' •^^-'^^ - --f-e defining a l^S of 

the liquid a gas-liquid-interface being defined at the surface of the 

l^SJ ;art"f 'the"^ semiconductor wafer in the bath so th" Vt 
least part of the wafer is m the liq. and below the 
gas-liquid-interface; directing sonic energy through the liquid- 
carrying out at least one of the following steps a number oftLs - (a) 
raising and lowering the semiconductor wafer so that Se entire surfi^i 
of the wafer passes through the gas-liquid-interface and (b) Raising 
and lowering the level of liq. in the bath relative to the ^ 
semiconductor wafer so that the entire surface of the wafer passes 

»rrt?:^b^tT^"^""^^^"'- ^'^^ ^'"^-^ semicoL^::::r 

Dwg. 0/6 
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(57) 




(2 

1 

<7)iira*j j:t)f ( b ) ¥#f^5'^'i/^^cst^-5^s^Sl*^^ffi«ao 

4^ ^^^^ t=HBTiUi:<^)Wrfia* UT#««snyx/>«i!;> 

[3a*3a8 3 A®j&». IJIEEnEiftiO* ^5 0 ^M-C^ U 40 
[^(^9 3 ;»AM3!)«SB-j!rAM^«i£L, -Jx^xS^ 



2 

C56aa<^i|fflfeii^3 
t000l3 

[00023 

C*S*Ofi^3 '7>f ^'nx^^'hox^>t<J5^tcMV> 
^ ^-f X-r 4 i fc J; oTfSSS^t* . x^xf i-y^S 

<€'i7)'>X^Nfc:Xyf'y^^$^ff->-^ ^ 

'^'X^^<^5SB;&^llffl^r9vtfVi?^^^y-/^<^MSe!fe) 
[0 0 043 7 tf>'^as6&fi5r stultify a >'»>x/^ 

[00053 ismjMi^^^m-h^ibif^^mi. ^ 
x/Ni6«®^istc;S^ia«ses t ^ t s ; i: 

J 0 0 0 6 3 iiK^xei^Rot d —oiOiT^ffliSrjSctt, 7 
>y^^y:?'^^!ia*«^^S^l,)t1>x^^<OrfMSf (Mitf^®;'^^^^ 
7>y^rOai^«t, *»S«^)»S:i:) {^^iy^-\t 

[00073 



3 

(0008] 

IS*^^' ? A-5 "C V ^^>^^0M fc U^ra t l^'<^l'fc:* 

[0010] *ifeBB<offio3gwso. imi¥^:^'^im^ 

*fc:»^U : JaT<^X^ : < a > ^mfk^^scmm, 

ifca ( b ) imi¥'y:f^^^izm-^mmfm*^<^i^'<ji^ 
[0011] ^^mf>mcrmmmff>. ^mi^i^^cjs^ 

[00 1 2Hi&wawt!lf®{iJaT<DilH«CJ:^T-a5 

[00 13] 
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4 

-^2 4-Cgrr;*-fe-/f, liJ:t;^^2 e-cm-tn^X^v^ 
[0014] «>«rtt, y ^(^<03|igfft'>x/><0 

10 ia«Oi^t:S-:^v^TV^«. 

C 0 0 1 5 ] 2 2«, l5e*W)®S2 8. IwM 

3 0 . aM3 2 . l3Si:8^<Oltlfc:®t^«»Z:o«OlB!ia3 

4 3 6 . fflStaStCllQPF^TT^lllSfSIKglX^H* 

s 3 8 , hw^<n-rm^ft\-rhhtt'mi(n&^ 

^S^!3^±ti{tif-iS'^^^^[^Si^ (B»gasoDic transduce 
r> 4 0 (Hl-^StliWSa*^;'^) *mTV^S. 15 
S3 0 , -tirS" 3 8, WM3 4 i: 3 6. fc J:t;fI5S2 St 
i-^T. S#4 2-C^-t1&«*ggM5c$ft., S«J^:«fe^a£ 
A^A-J-CV^S. tftjl^aittTl*. 2Sft%<08iKOHjS 
20 IK <4 5SJ|%} ^>J:t^2iS5%<0tfffiEl^jS1^J (F>J 
k.\tW&^^^<il^? ^W<■^^y^^r?E^OInte^surface D 
ynaiiicsa36«m!Rlxr(»^SVector HTC) c?3jgJfi*«|fftU 
t\ *fe»>xyNi&«fef?tf«ma{i*5j6 0TC#jff*LV^ 
P<jy'ga@^iS4 0ji. }§«4 2t=A-^'CV»«m{~# 

[00 16]-fr#38. ^3 2. ®S34t3 6t>J: 
tfSg|52 8J4. ia2tH3C#f-4 4-C^3i--A-7 

2 8fcf^tt«:AP4f-f (la^-f) ta!:Ti&«4 2 
30 i=gJ#L. ?Sffl4 2*SI«:U »:V^-p^i:#3 8*ffli.T 

V^, ?S«s#m«4 2*t^A$n'rv^SIS0, -fr^tcj: 

ilff, ##4 6-C«T««s-J««£5^M#-^<?>t''^4 
8twfiS*3n*. ;f-A-:7D-Sl544(i> -5^ 

>'^2 2i:tTl±. Wi{f*H^A-i^r-i^'^fflM^ 
>'b>'0f^cr)Crest UltrasonicstbCi«HTBEUTV^«.t7' 
;PXHT-1014-6ia^ife^ >^'^rfc*«0ffi3feofiS»^' 

[001 71 /r-t-/b24i4. -i^lttt^X/NW^. mil 
2 2m*l5S1iC3tfc«JH-S'>^N*/l'^^-*««l-T 

-y h 2 4(±, agS5 0 . 4S^JCSIl^**¥<^lt/l 
50 (stringer) 5 2. 4? it/fattJttija-o-Caff^^Sr 



(4 

5 

S (01). tt5fc5 2li. it*5W(c^J[;>^W<7jSfflfc«&^ 
. ^:^^iifKr:ii^\imfMli>m^ 5 6 KrSJt Ait 

(edge Borgin) ^0ii'^LX^:£J\^>mfm<Ojm (-t 

flllft&:h.Tv»4. ;&-fe'yf2 4«jffiL<J4i5a8feSS55 10 
8 (02t3> l&m-?-*l*jitT»>i>'N!&*'>J:vs^ 

[0 0 181 04— efc^idC. '>X^N®SfflHi2 

^ -y hij!— AfeJci'^^e 2 "Ci^j&AWW (caamlng 
mecbanisD) ^{HTV-kS. hSJtA^r^-y h 

(ci-aTfi^sasffeskvoOTsiaaKa^sn 
•rv^«,at»64, 66, 68. 7 o<^±msmi/i-k: 

aU*, I»ai74*«. i!iafS5»6 4fca»»W6 6*>tf> 

T*-k:5&S£L, ^':^^'2 2(^iSa52 8k:ffi-&Utr7-y 

at7 4«, »iL<i*ija5aJW6 4fcgi»im6 6*a 

jfrr&Siim7 6 (H5) *C<atCitu*feC.t* 
trsSrS. jiSL7 6«|'<^tet7.4*l5|-rwi:tcJ:->T. 
;^-fc yh«-g»t>MlST9«3'hs^-ii6 0<^J§«4 2rt 30 
fOlSS *a«fr4 . *fc 1 7 8{±*-fe '/ h * 

SJtXn^T-^v h7t;-^*»jt,^t=3E£L, m«4 2 
<oe<ortffit;:ii!>L-5<t A>*iT . »>xyNfllMIB«l2 6 S: 
:x^'2 2k:WL@J&^^. 

[0 0 19] J!rAl8M6 2tt, ;&*.7 bSttA/ir^ y 

K*-^6 oofresajwe 4 fcasawe 6<^)Bit^{is 

O^fiiiTV^?.. igS8i'^7h8 0«?5mS5feja8 2f±, 
B?fS5S{«644'<^3ae)*3^S'A (0*1^:1*) tC.fc"?T3£ 
»S*tTV^*. Sa&5^-*'7h8 0<iO«Sll5(5«84<idlg5 40 

af*f6 6*e3ittj£iif. jgnsj^t/s/ji (asHtr) 

80tt, ff*L<l4iBi0i^-v:?b8O«OW;:3ltL-C«e 
littt«Oi^A'Vh8 8*^43i«Kir*-:?-86 O 
4) JCi-^THft^-ii-S. ^-^'-8 6tt, Xr-t'/KS 
ftA#t7-^-y Mh— AS 0<0»»»«6 636**>±:frt=@ 
^LA>^iastt6 6C*jt9 2C:J:ot@«Sil.-CV^6 
gV^ie-:?-S3*«c9 0t=®S5fl.TV^4 (E36). 
[0020] WaL<tt. =E:-i'-<0xT7h88t* 
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-if-i^^ y h 8 8<DT«5R®43[flJ:3:?figrcr y 9 
4tcJ:-^T«ttg»1^$^TV^«. :}'-y■v7^8 

scoTSfc^—jhftSKTv^saESft^amg 6 <H6 > 

ii^i^^ yVSO <^m^(^8 4 iZ^-±)h^i\X \ ^ 
iai&^^9 8i:«^UT»r>i. »WSr;»A-9 9 
(05t:S«LT*S36*S!6-Cl4«.UTft^) S-Hfig^o 
•y ^ 9 4tcl3lft*tf 6 i: 9 8&;ir^N'— i: 

**04UV^. ^:-:i'-«0s/>V7h88Sr(BISSlf-Sfc. 

[002 13 ;*AllBfll6 2li*i?>C:, m^-r 'C'^i'm 

^uy9ioot^fr>T'H:z.9mf^-/9 1 0 2$:fli 

i.TV^6. mffl-r'f;<^^ya y^'10 0{i. Xr-fevh 
gJtAay^ -y ^>^'-A 6 0«mata»6 4 tC-HKtClBS 
^tTV^*^i'^7h8 0k:#— ^ 

h*-A6 0<^@igpgW6.6K:HKteB8SUTV^^^ 
i6i^-v7h-8 0fc:4-jfc«)$*tt'V>S. 2*<7>i|V^O'y 
K104 (EI4)3&*\ iB»i^-v7b8 0K:^*UXJ3tt¥ 
fr(2, T^^^»7'a-y^l0 0i:lO2«0IB!fc5iJfT 
D<)rHl04<0MS»4s TAT^'PWf^'/^om 

[0022] SSflJ^rx^:^ >^-tm CMi.{3r^>f =f 
(Tygon(Sii^))] 8?<0^^-n 0 6*«n.y H 1 0 

4SH^•e, TOe87''{;<7»ra^i'ioo**<i,agBr 

^X^'J^OTT^ 1 0 2aTj©/TV^SCfc*«J?*l, 
V^. mTt=-IBPfflkii*^S i 3 C, ^jt-y 1 0 6 «0 
J1-BJ±#^«c'7x^NWcDJ5l«fcfll^'srt&Sr*AIBl 0 
8*mLTV^S. S4k:^i3t=:, n'yK104tt 

igai'^7h8 0tei?s?Lfaiasn. -e^oe*, ^j. 
-^106 lii^^ 7 h 8 0 laS^fii^L-r^a-y i o 
6 7 N 8 0 fctf UTiai£L5r(/^J: eCiflr-^Ti.^ 
5. L«:*«-5T-f'(X?<^7'OyJ'l QOt 1 0 2. 
nvHl 04tJj:t/-^a-:/l 0 6(4. ffig|>'-v:'h8 
0t:J;-?TllHg^5. -^a-^^ioeji, ';?X>v^>3^ 

T3!>-7Ti.- Sf»j/-v7b8 0t=SS»t'5rV^a:5^^# 

[0 02 3 3 01~3fc:^rtJ:3fc. ;(^-fe-y>24 (-t 
0<t'fcli|s««c':^i^>W!fiiStRJ#$nS ) ^«1t4 2i*it;:» 
A t"t::»&-fe ^gftTJT.^^ y h ^^i* 6 0 «7>±tcii»a 
4i««s'>x/N<^jgs«0lSlfl»*;&Aafi08 (-f 
^ri?Tfef-*-7'i0 6<o?F^> ;=««rr*. ;^aBb1 
0 8J±ffiS&W7h8 0CJ:o-c[iME^«<o'r, 
fli6 2*nirt&r&k;*/*fflt4«ax<^ai30s- (-r^i?^ 

'^jc^NWii. ±»U3t(aa (H2(c^) kR^T 

Jt^^Aitt 1 0 8l4JNMI=*>X/NW<OJSJSk0»tS^tT 



(I 

7 

C O 0 2 4 1 ACilWL^t J: 0 <=. -ti^t 3 8A*iSli4 2 
»f»(?3Sv»-}»fc|^W4GOP'«;/l'4 8i£di^5. 
«c.>i^NWO«*M>C;6« (B2 k 3) . "^xyAjSt^coi^ 

BC* at? J4^»-«ef<c#ffi4 6 <OT*<JoeK;l^L 

2 (03) te**j:-5ic, **•y^^^tA^^r^'y^* 
-^6 0*7^4 2rtK'e» 3 8te*f u-cam^ffiss 

il*. ■*S3 8i:7•5-/^5^-A6 0l^)^'<^^i:^i. Si 
*-««c»®4 6<0P"^V4 8*t-«ti, l>ll5gU'<;P 
Li i:fi^^<A-Lzcofflfc*>«. J: a t^f-S ^ tjt^Si 

20 

fe, '^x/\a»tX*i4«;*^56i^fcA;h.T*-fcyh24* 

J^4 2tt>tCffia^5. *-fcy h2 4^;ir-fc /h5f{tA 

^ISIBL, l^^fc:4s»«c*?xy>w«i«flail9fc|inEa®6 30 

C{±^U^PLi 02) fciSK/WLj OS) 

± riC^lrt'S. ^-t-y h 2 4i^;*-fe-/ N5ftAfL:7'9 

Sme 2(:i<l:-9T^smi:lillW^ff'9TV^«i: 
iS«l4 24»<oa^aE<?3U'«gU4 8{4. HR*:«K 

C 0 0 2 6 ] #2|Mi*»>xy\W<0fa®6«5Efl:LTV^« t 

lftl§4 0«#X*yMr-«: 3 8-4 2KhzoaBrtT» 
4 2rtTW***'>Jt/NW<oiJEj|4±. $vf?c-«8[«s#H4 
*iiB4 6<^^U'^48(:^tf-S#4£a«*t»>xy>W<0 
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[00273 ^NWfc*i^^NW<^Sfl5*«*>xyNA^fe: 

1 8rpa«oa{rClsJ|gS-fr4Ci:*fSit,te»aLV>. ^ 
0 6(?5i1^, WXt«o./|<l 0 4P5(^t'i:<?) 
[0028] ;*Afflfl!6 2\tZ.r>ff)i!iAm\ 0 8 Srfi|;L 

^^<^^^a1^>f^';^A^20^f*tLS (-r^*j^M*#«s 

t*. ) #««cr^X/NW{iij;'^f < i: i|«,2 OHf-f 
4i^^)i^r±TafiCjIii*-fi=a c: t L < , J: 0 iff 
*U<J±ii'^=S:<tt6O1^-<i'/l//:a^J5JtS-C3S0, -5- 
U-CS«>Jif S U 1 8 0 — 2 4 0/4i-oairea5 
5 (-r=5ri?*>;^Al|^«OEW6SS<02-fi|T'ft&). ifi. 
^><?5iS^Wcf+ty;:«>. .ili^ftC^JLrMdtS-l 04)-ia 

[00293 ^N|t*'>a:/^W*a«^L)ta. ;*-fc y h 2 
4* (^S&SatJiosJfy hT-i.fc:J:oT) ^-b-yhS 
♦tAfir^ -y 6 0*»^>J#^±{fc»Sffl4 236»4> 

IXffl-f . -t -/ h 2 4 ar^VjJ' 2 2 ^fclii:? jty ^SMi 
fl|2 6 teS^-ttT, id-^vh t^tilWtf'^Jt/xwSrlX D SB 

it. ^«c'^X^NW35)«;>Aflafl!6 2fc:J:r>TtttaiSart 
llH6ffl»S'?r 5 1 S fc:;*-is y hgftA^tr^ -y Ki^-A 

[003 0] *>^:;*A<afl|6 2li;^-feyh2 4fc«^L 
T*S<^-f*/i^-fe.yh24S:^Si#-5::tt^rV^. L 
tiifiiX. ^*»>i/NWJi;Jr^vh24tlJJfiiLT 

S*-? Jl/^W^o^afc^l^ D ^5 4<?3T^4:*-fc -y h 2 4 «0 
Tarf-«;5 2 <H2) */?>3^LTJB*t«.«fc3E»«ra 

SffiBrcft*. »^^i/No^a(«i;r5 4fctt't:5 2*»ii, 



9 

aWfOJL/NWO:* U X.y^i^ myy^vh (orientat 
Ion flat) P«ta«*ttWL^fV>. 
1 0 0 3 2 J r-o<0;&ASi**»t UV^*f . lEUS/-^ y h 

1 0 0 3 3 J ^i^^j^/\wtzm&mt^m!<om 

10 0 3 43 ^Wm^:^^\mmi2 6 : 



1 0 

roo3 6]*«woaa*»<5,ifti8w$>:t5ft^fc.^ j. 

[02 3 ^tc grf :^fe-arS-^^V^^a 1^2-2 

[05 3 04tC^'>i^'^iMa«tf>^^iBEa-c&5, 
[^^«oi»Bg) 

2 0 ^i^^XJy^i^i!^ 
2 2 

c ^i/^^^\<;)x^>. 

24 *-fe-/h 

4 2 jgtt 

44 Jr-/<-7n— oJSBg^l 

4 6 ^#-»«cffffi 

6 0 ;&-feyhg(tAnr5yb:Jt-Z, 
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[H51 




r > >J ;*-&«BI6B76 5 X- 'J ffl-t y K . 



